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Optical Path Optimization of Reflective High Power Condensing System
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Code:200093 ;2. School of Mechanical and Energy Engineering, Tongji University, Shanghai, China,Post Code:201804 )

Abstract: In order to explore the influence of battery position and angle on the uniformity of battery sur-
face energy density and light receiving rate in the reflective high-power condensing system, a reflective
high-power concentrating system was designed and built. The optical path of the reflective high-power
condensing system was optimized through the combination of experimental research and TracePro ray trac-
ing. The surface energy density of the battery was numerically calculated by using the TracePro software.
The research results show that when the cell is in the coordinate values of 0, —2 and 52 and forms a 45°
angle with the focal plane,the light receiving rate on the cell surface is 56. 63% , the uniformity of the
light spot on the cell surface is 72.85% , the distribution of surface energy density and energy receiving
rate are optimal by comprehensive comparison,and the photoelectric conversion efficiency is the highest.
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Fig. 1 Reflection-type triple junction gallium arsenide

high-concentration photovoltaic system diagram
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reflection-type high power condenser
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Fig.4 Schematic diagram of light path of

reflection-type high power condenser
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Fig. 6 Variation diagram of cell spot uniformity and

receptivity with cell location
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- 168 - fe

3 5 T

2022 4F

5 & it

-l

ARG IS 2R A SR O FR e H vl 7 R A R
X Pt 3R T k2 R 38 ) MR RO ORI R e, A
SCRAS S5 =X R AR B O AN L Tt o I 5T 4 i
TracePro A B 45 G S g AT 1 ST, 43 vl 45
HLR S5

(1) HL 22 () e AR B I AR A T R S A
T4k , TR TR 5

(2) MK HEAS [R)Ao7 2 £ 8 B R T 2 40 A
AT b AR R (0, —2,52) &b, 5 AT
Ji 45°Ff N, 2 T RE B 2 FE 0 o0 A R OR il
D5 ELEE R WoR B R Ny 56. 63% , i FOGBE
BSJRESR 72.85% X KA R 28 A v, G L B 4R A%

N
)X
5% 3k

[1] FIGUEROA-ACEVEDO A L,TSAI C H,GRUCHALLA K, et al.
Visualizing the impacts of renewable energy growth in the U. S.
Midcontinent[ J]. IEEE Open Access Journal of Power and Ener-
gy,2020(7) :91 -99.

(2] Thefinfe. [ BROK FHAE & o 7l BUAR B & e i 34 [ T]. K [ fE,
2020(1):5-12.

MA Wei-wei. Global status and trend of solar power generation in-
dustry[ J]. Solar Energy,2020(1) .5 - 12.

[3] ik A Sl A AR IR PRIk AR IR AL B[V ]. &2 0% 5 7,
2019(9) .64 -67.

ZHANG Jie. Development of renewable energy speed up my coun-
trys energy transition[ J]. Economic Tribune,2019(9) .64 - 67.

(4] RSEISE 3208, ZRL00E, 55 BB REARBIR LT ]. B
K ,2017,41(8) :1217 -1220 .

HAO Guo-qiang, YUAN Ai-yi, LI Hong-bo, et al. Research on con-
centrator photovoltaic technology[ J]. Power Technology,2017,41
(8):1217 - 1220.

[5] WANG G,CHEN Z,HU P,et al. Design and optical analysis of the
band-focus Fresnel lens solar concentrator [ J]. Applied Thermal
Engineering,2016,102 :695 —700.

[6] KHONKAR H, WACASER B, MARTIN Y, et al. Ulira-high CPV
system development and deployment in Saudi Arabia[ J]. ATP Con-
ference Proceedings,2013,1556(1),172 -175.

(7]

[10]

[11]

[12]

[14]

NISHIOKA K, TAKAMOTO T,AGUI T,et al. Evaluation of tem-
perature characteristics of high-efficiency InGaP/InGaAs/Ge triple
junction solar cells under concentration[ J]. Solar Energy Materials
& Solar Cells,2005,85(3) :429 —436.
SEGEV G,KRIBUS A. Performance of CPV modules based on ver-
tical multi-junction cells under non-uniform illumination[ J]. Solar
Energy,2013,88.120 - 128.
TLSFR] BROER 5 0, 48, WU RGO IR R g =
EEARIRI[ )], R IHAE 4 ,2009(9) :34 - 39.
JIANG Shou-li, CHEN Ze-shao, HU Peng, et al. Three-dimensional
optical model of secondary reflection concentrating frequency divi-
sion photovoltaic system[ J]. Acta Energica Solaris Sinica, 2009
(9):34 -39.
HOE,E R, SIS B R ROt BT
[J]. 5654441 ,2014,34(2) .72 - 77.
JING Lei, WANG Yao,ZHAO Hui-fu,et al. Design of photovoltaic
condenser with uniform illumination [ J]. Acta Optica Sinica,
2014,34(2) .72 -77.
P, Tade, A W, 4. RO UE R ROk el <k
SPLEARBIE 5T [T]. KBHRE 4, 2021,42(2) .
445 - 450.
GONG Jing-hu, WANG Cheng-long,ZHOU Yuan, et al. Theoreti-
cal and experimental study of reflective high concentrating photo-
voltaic light funnel technology[ J]. Acta Energica Solaris Sinica,
2021,42(2) ;445 —450.
WANG C L,GONG J H,YAN J J, et al. Theoretical and experi-
mental study on the uniformity of reflective high concentration
photovoltaic system with light funnel [ J]. Renewable Energy,
2019,133(4) :893 -900.
HERRIE, RS IG EFARTY, . AR RO R = 45 KR
R e O O e RE S AL [T ], W B2 4R, 2016, 65
(14) .287 -297.
LIAN Rong-hai, LIANG Qi-bing, SHU Bi-fen, et al. Performance
and optimization of three-junction solar cells along optical axis in
high concentration photovoltaic modules[ J]. Acta Physica Sinica,
2016,65(14) :287 -297.
i 8. Fresnel ROLA LA BT B AR ROBIB R iy iz
WFFEL D] Jbat Adbr Jy 24 (dEnt) ,2017.
FU Rui. Optimization design of Fresnel concentrator and its appli-
cation in concentrating photovoltaic[ D ]. Beijing: North China E-
lectric Power University ( Beijing) ,2017.

(£54#H %H#)



